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GEOLOGIE EN MIJNBOUW 


THE GEOLOGY OF THE COUNTRY BETWEEN AKUREYRI 
5 
AND MYVATN IN NORTHERN ICELAND 


J. HOSPERS 1 


SUMMARY 


The area described in this paper is situated in 
northern central Iceland between Akureyri and 
Myvatn. The succession of plateau basalts in this 
area is studied and a Miocene, partly perhaps 
even Early Pliocene age tentatively assigned to 
the bulk of them. The plateau basalt series 
exposed on the eastern side of Eyjafjördhur may 
be somewhat older. Between Fnjöskadalur and 
Bärdhardalur these Tertiary plateau basalts are 
unconformably overlain by a series of plateau 
basalts of different appearance and a total thick- 
ness of about 100 metres (the “Grey Phase”). In 
the latter series unsorted sedimentary beds occur 
to which different interpretations have been 
given in the past. After a discussion of the 
characteristics of glacial deposits, it is concluded 
that these unsorted beds are of glacial origin. 
The age of these glacial deposits is considered 
and a Tertiary age is rejected in favour of an 
Early Quaternary age. Certain analogies with 
the geological situation in Snaefellsnes, W. 
Iceland, are advanced in support of the latter 
view. 

East of Bärdhardalur plateau basalts, also with 
intercalations of glacial beds, occur. They are 
considered to be equivalent to the “Grey Phase” 
west of Bärdhardalur. 

Bärdhardalur is the site of a fault zone of major 
importance. In the northern part of the area the 
total throw exceeds 700 metres: it decreases 
towards the south. Other N--S faults occur in the 
area, as well as a system o£ NW—-SE faults. The 
tectonie dislocations are younger than the “Grey 
Phase” and are consequently considered to be of 
Quaternary age. The same applies to at least 
some of the large glacial valleys, e.g. Ljösavatns- 
skardh. 
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I. INTRODUCTION 


The area discussed in this paper is situated 
in northern Iceland (fig. 1), It is bounded in 
the west by Eyjafjördhur (18°6 W.L.), in the 
east by Laxärdadur (17°16’ W.L.), in the north 
by the 66° parallel] and in the south by an east 
and west line at approximately 65°26 N.L. 
From this area Pjetursson? (1905) reported 
the finding of glacial beds between the upper- 
most plateau basalts and it was on obser- 
vations from this area, amongst others, that 
he based his conception of a Quaternary series 
of plateau basalts, differing in appearance 
from the underlying Tertiary plateau basalts 
and characterised by intercalated glacial beds 
(Pjetursson, 1907, 1910). This view has for a 
time been generally accepted (Spethmann, 
1909; Nielsen, 1933; Thorarinsson, 1937; Iwan, 
1938; Lindal, 1942) but bas been questioned 
again in later years (Hawkes, 1938; Einarsson, 
1946). The latter authors did not accept the 
glacial origin of the above-mentioned sedimen- 
tary beds or their Quaternary age and con- 
sequently considered the entire plateau basalt 
series as of Tertiary age. The area under 
discussion is well suited for a study of this 
question as it comprises some of the sections 


2 In later years, Pjeturss. 
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porphyritic (phenocrysts of both white and 
yellow feldspar, up to 1 cmin length, occur). 
The weathering colour is brownish grey or 
dark grey; spheroidal weathering occurs 
occasionally. Columnar structure was not 
observed. Intercalations of volcanic breccia 
and a few thin layers of stratified tuff occur. 
In the uppermost part of this series three 
layers (up to 10 metres) of stratified tuff are 
found between the flows. This series is practi- 
cally indentical in appearance with the one 
described from Eyjafjördhur and is therefore 
also considered to be of Tertiary age. The 
dip here is 16°E. The exposed thickness is 1020 
metres, the number of flows approximately 64 
and the average thickness of a flow therefore 
16 metres. 

Between a height of 700 metres and the top 
of the exposure at 810 metres six flows of 
dolerite are found. Both fine and coarse 
grained varieties occur. The rock is grey when 
fresh and light grey when weathered. The 
flows are porous and often vesicular, often 
porphyritic (phenocrysts of white feldspar up 
to 3 mm in lenght occur) and possess columnar 
structure. They are never amygdaloidal. They 
are therefore markedly different from the 
underlying Tertiary series. Between the fourth 
and the fifth flow from the bottom of this 
series of six doleritic flows a red baked, 
indurated, unsorted sedimentary deposit of 
6 metres thickness occurs. It contains angular 
and rounded pebbles and boulders (up to 100 
cm in diameter) in a matrix of small basalt 
fragments and baked clay. It has the ap- 
pearance of an indurated till* because of the 
absence of stratification and size sorting. 

The contact of the upper series of dolerites 
and the lower series is not exposed, but where 
the scree cover is thin it can be seen that 
thoroughly weathered flows occur between 
the two. The impression was gained that a 
slight angular unconformity of a few degrees 
exists between the two series, the dip of the 
upper series being less than that of the lower 
one. The section has previously been described 
by Lindal (1942, fig. 4). 

At Störadalsfjall (65°42’N.L., 17°45’W.L., cf. 
fig.1) on the southern side of Ljösavatnsskardh 
a similar section is found. Between 320 and 


4 The name “indurated till” is used rather than 
“tillite” as in its present usage the latter name 
refers to indurated tills formed during glacial 
epochs anterior to that of the Pleistocene (ef. 
Rice, 1951, p. 416). As we shall later assign these 
indurated tills to the Pleistocene, the term tillite 
is avoided. 


approximately 760 metres above sea level a 
series of lava flows is exposed similar to the 
Tertiary series described from Merkjargil 
below 700 metres. In its upper part several 
thick layers of stratified tuff and scoriae 
occur. Above the 760 metres level five lava 
flows of the same type as described from 
Merkjärgil above 700 metres are exposed in 
the cliff. Two sedimentary beds, each of about 
8 metres thickness, are intercalated between 
these flows. The upper one is an unsorted, 
indurated deposit of angular boulders in a 
dense matrix with small angular fragments of 
basalt. The lower one, best exposed near 
height 763 in the eastern part of the mountain, 
consists of an indurated unsorted deposit of 
rounded boulders (up to 100 cm in diameter) 
in a fine grained grey matrix at the bottom, 
passing upwards into a coarsely bedded con- 
glomerate and coarse sandstone. Several 
scratched, striated and polished boulders were 
found in the lower part of this layer. Plate 1A 
shows fragments of two boulders from this 
bed. The bed is therefore considered to be an 
indurated till, passing upwards into fluvio- 
glacial deposits. The two series in this section 
are parallel, the dip varies (due to small-scale 
faulting) from 4° to 8° due east. The exact 
altitude and nature of the contact of the two 
series could not be investigated due to the 
inaccessibility of the cliff. 

Einarsson (1946) has previously described 
the upper part of this section. He reports 
scratched pebbles from an intercalated sedi- 
mentary layer of till-like appearance, but 
considers the deposit as due to a mudflow. We 
shall consider this alternative explanation 
later. 

On the western side of the mountain 
Bakkaselsfjall (65°36’N.L., 17°43’W.L., cf. fig. 
1) in Fnjöskadalur a succession is found which 
is essentially the same as that of the two 
previous sections. Below a height of 685 metres 
a series of preponderantly black basaltic lava 
flows occurs, overlain by four fine grained 
doleritic flows of the type already described. 
In the latter. series an indurated, unsorted 
sedimentary deposit ‘of 3 metres thickness 
occurs, containing well-rounded and sub- 
angular boulders (up to 50 cm in diameter) 
in a grey dense matrix. Upwards it passes into 
coarsely bedded conglomerate and sandstone. 
The floor of this bed is not exposed (and it is 
virtually impossible to uncover it, due to the 
extreme hardness of the bed) except at one 
place where approximately 2 m? is visible. 
This floor is polished and striated; the striae 


trend N40°E. Some polished boulders were 
also found. This bed is therefore considered 
to be an indurated till. 

An angular unconformity of several degrees 
can be observed between the two series in 
sections which trend east and west. The uncon- 
formity is shown in the photograph of plate 
1B, taken ata locality near by. The two series 
are separated by a tuff layer of 30-40 metres 
thickness. It shows parallel and cross bedding 
and also thin layers of scoriae, white ash and 
pebbles of pumice and obsidian, corresponding 
with a period of acid volcanic activity in the 
neighbourhood. This layer forms the base of 


the upper series, which is approximately 
horizontal. 
Pjetursson (1905, 1910) has previously 


described a section near by. He distinguished 
between the two series of flows in a similar 
way as described above and called the upper 
series the “graa Etage” or “graue Stufe”, In 
the following pages we shall use the equivalent 
term “Grey Phase”, He was the first to report 
the presence of a striated floor at his locality 
and to draw the conclusion that the overlying 
sedimentary layer was of glacial origin. 
Pjeturss called his locality Skridhugil, but no 
such name occurs on the map, nor is such a 
name known to the present inhabitants of 
Fnjöskadalur (Hawkes, 1938). However, the 
section described above is essentially the same 
as that described by Pjeturss and entirely 
confirms his observations. It occurs in a gill 
called Störa Skridha by local inhabitants. This 
name does not occur on ihe map, its geogra- 
phical coordinates are: 65°35’20”N.L., 17°42’56” 
W.L. The photograph of plate IB was taken 
near Stekkjargil (65°35’53”N.L., 17°44’5’W.L.), 
also not on the map. Störa Skridha is north 
of the farm Bakki but Pjetursson mentions 
that his section is south of it and judging from 
his map (1905, fig. 1, p. 20) it must be approx- 
imately 3 kilometres south-east of Störa 
Skridha. 

(ii) Kaldakinn and Bärdhardalur. — At 
Skessuskälarfjall (65°56’N.L., 17°40’W.L., cf. 
fig. 1) the lower series of predominantly black 
basaltic flows to which we have already 
assigned a Tertiary age is well exposed in 
the Torfä and the Nipa. In the cliff above the 
Skessuskäl (position of exposure: 65°56’10” 
N.L., 17°40’20”W.L.) a series of approximately 
15 lava flows of about 100 metres total thick- 
ness and all of the “Grey Phase” type, occur. 
Between the two uppermost flows a sedimen- 
tary bed (thickness 2 metres) is found, con- 
sisting of well-rounded and subangular boul- 
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ders in a grey, indurated and dense matrix. 
It is overlain by a pillow lava of a maximum 
thickness of 5 metres, consisting of basaltic 
pillows with glassy selvedges floating in or 
partially surrounded by a dark yellow glassy 
tuff. Pillow lavas of this type have been 
described from the (Quaternary) Palagonite 
Formation of S.E. Iceland by Noe-Nygaard 
(1940), who has called them “Basaltkugel- 
breccie” (basalt globe breccia). This basalt 
globe breccia is in turn overlain by a grey 
porphyritic finegrained dolerite, The succes- 
sion is shown in fig. 2. 


No evidence as to the origin of this sedimen- 
tary bed of till-like appearance was found. The 
association of an unsorted bed with a basalt 
globe breccia, however, is a strong argument 
for a glacial origin of the former, as we shall 
endeavour to demonstrate below. The two 
series are parallel and horizontal; the contact 


Fig. 2 — Indurated till and basalt globe breccia 
intercalated between the uppermost flows of the 
“Grey Phase” at Skessuskälarfjall. The strata are, 
from bottom to top: 1. Grey vesicular and porphy- 
ritic finegrained dolerite of 4 metres thickness 
(only partly shown). 2. Well-rounded and 
subangular boulders of basalt and dolerite in a 
grey, indurated dense matrix (“indurated till”). 
Thickness 2 metres. 3. Basalt globe breccia, 5 
metres thick. 4. Grey, porphyritic finegrained 
dolerite. Thickness 6 metres (only partly shown). 


is not exposed. The succession shown in fig. 2 
is dislocated by two faults, one of 4 and 
another of more than 12 metres throw. 


Lindal (1942) reported the finding of striated 
boulders and a striated floor at Skessu- 
skälarfjall, but it is doubtful that he observed 
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“similar material” in the Tertiary volcanic 
series of the Faeroe Islands, Scotland and 
Northern Ireland, does not go far. The latter 
deposits are either recognisably fluviatile or 
they accumulated in the neighbourhood of 
one or more small vents (Geikie, 1897). The 
beds in Iceland are definitely not fluviatile 
and are not associated with vents, which are 
extremely rare. Moreover, scoriaceous basalt 
boulders are abundant in the deposits of 
Scotland and the Faeroe Islands, but are 
lacking in the Icelandic beds. 

(3) The analogy with the volcanic tuffs of 
Swabia in Germany, which Einarsson ad- 
vances, is only superficial. These deposits 
were formerly considered as of glacial origin 
but are now, through Branco’s (1894) investi- 
gations, known to be of volcanic origin. They 
occur as isolated conical hills and do not 
contain boulders which are polished or striated 
to the same. extent as glacial boulders. More- 
over, the occasionally occurring boulders with 
flat grooved abraded facets which originated 
in the vent.are extremely rare and striated 
floors are entirely absent (cf. Branco, 1894; 
cf. also Cloos, 1941). 

(4) The fact that striated boulders are 
difficult to find is no argument against the 
glacial origin of the beds. The Icelandic beds 
are extremely hard and consequently it is 
often impossible to detach more than a few 
boulders for inspection. Furthermore, striated 
boulders are only frequent in the basal till, not 
in the superglacial till, terminal moraine or 
fluvioglacial deposits (cf. Flint, 1947, pp. 
111—4). The striated boulders of Störadalsfjall 
and Störuvellir were found near the bottom 
of the bed. 

(5) The explanation of a striated floor as 
the result of the action of a volcanice blast 
(nuee ardente) is unorthodox but not entirely 
unfounded. The only instance where a voleanic 
blast has left traces resembling those of a 
glacier (striations and grooves in a hard con- 
glomerate) has been recorded by Perretö (1937, 


1 am indebted to Professor R. F. Flint of Yale 
University, U.S.A., for this reference. 


fig. 53 and pp. 76, 96). However, striations or 
polish on a floor of lava have never been 
observed, as far as the present writer knows, 
not even after the outburst of Lassen Peak, 
California, U.S.A., which Einarsson quotes 
as representative of his ideas. Moreover, a 
volcanis blast would frost, rather than polish 
the lava over which it passes. 

The queston of the age of the “Grey Phase” 
and its glacial beds will now be considered. 
It has been suggested that the plateau basalts 
could build up a plateau of such a height that 
it might have become glaciated even in 
Tertiary times. The following objections may 
be advanced against this view: 

(1) It is difficult to conceive that a thick 
series of lava flows could be built up without 
contemporary subsidence. The actual height 
would always be less than the total thickness 
of the flows, 

(2) Iceland is the only part of the Brito- 
Arctic region where glacial beds occur between 
the plateau basalts. If glaciation due to height 
were responsible for these beds, one would 
expect them to occur elsewhere as well, 
especially in Greenland where the total thick- 
ness is so much greater (7,000 metres, Wager 
1934. p. 413). 

(3) If glaciation due to height had occurred 
in Iceland, one would not expect the glacial 
beds to be restricted to the “Grey Phase”, 
which only accounts for 100 metres of the total 
thickness. 

(4) A high plateau would suffer strong 
dissection by running water or by ice, of which 
there are no signs. 

Glaciation of the plateau due to its height 
seems therefore unlikely. 

It follows from the mode of occurrence of 
the “Grey Phase” that the large tectonic 
movements of e.g. the Bärdhardalur fault zone 
and the erosion of valleys like Ljösavatnsskardh 
and Finnstadhadalur are of a later date than 
the “Grey Phase”, This large amount of erosion 
in particular is considered by Hawkes (1938) 
to be irreconcilable with a Quaternary age of 
the “Grey Phase” as originally proposed by 
Pjeturss (1910). In order to consider this 


PLATE 1 


A — Fragments of two scratched an 
of five doleritic Java flows (the “Gr 


d striated boulders from the indurated till in the upper series 
ey Phase”) of Störadalsfjall. The length of the ruler is 20 cm. 


ickness. This locality has geographical 
Photograph by Prof. Dr. R. W. van Bemmelen. 
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question we must rely on observations outside 
the area under discussion. 

Pjetursson (1903, 1904, 1910) observed that 
in Snaefellsnes, W. Iceland, a thick volcanic 
series rests on a shelly boulder clay (probably 
formed by a small advance of a glacier) which 
in turn rests on a typical indurated till with 
striated boulders overlying a striated and 
polished floor. The molluscs in this shelly 
boulder clay are arctic (Pjetursson, 1904). 
These discoveries have later been confirmed 
by Äskelsson (1938). Here we have evidence 
of a glaciation not only at or near sea level 
but also definitely of Pleistocene age. The 
volcanic series which is younger than the shelly 
boulder clay is on the average at least 100 
metres thick — in Kirkufell it is even 350 
metres thick (Pjeturss, 1919) — and contains 
up to 8 lava flows. These strata are found 
lying on Tertiary plateau basalts with their 
“top at 125175 metres above sea level, Now it 
is easily seen that an extraordinarily strong 
Quaternary erosion must have taken place 
in Snaefellsnes. Mountains such as Stödh and 
Kirkufell (268 and 463 metres high respective- 
ly), which are cut out of the above-mentioned 
succession of strata, are separated by wide 
glacial valleys the bottoms of which are only 
a dozen metres above sea level. If the coastal 
area of Snaefellsnes with its small hinterland 
could suffer this amount of erosion in Quater- 
nary times, there seems to be no valid objection 
against the required amount of Quaternary 
erosion in the coastal area of northern Iceland 
with its vastly greater hinterland. 


Another argument against the Quaternary 
age of the “Grey Phase”, based on work of 
Lindal (1939), has also been advanced by 
Hawkes (1939). Lindal described interglacial 
deposits from Vidhidalur in northern Iceland. 
The interglacial deposits with their covering 
basalts rest unconformably on the floor of a 
broad valley over 700 metres below the 
plateau surface. When they were laid down, 
it is stated, the essential features of the valley 
as it exists to-day were already in being. 
Hawkes considers this an indication of the 
comparatively great age of this valley and 
consequently rejects the Quaternary age of 
the “Grey Phase”, as this assumption would 
not leave sufficient time for the topography 
to be formed. The present author has the 
following objections to this interpretation of 
Lindal’s results: 


(1) The geology of the country surrounding 
Vidhidalur is practically unknown. The pre- 
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sence of the “Grey Phase” in the surrounding 
mountains has not been enstablished and con- 
sequently there is no evidence that the erosion 
in this area is exclusively of Quaternary age. 
Lindal (1939, p. 262) mentions that the valley 
is situated within the Tertiary basalt country 
and he considered the “Grey Phase” as 
Quaternary. 

(2) The statement that the broad outlines of 
the valley as it exists to-day were already in 
being when these interglacial beds were laid 
down needs considerable qualification. The 
Bergsa and Vidhidalsa some distance above 
Litla-Hlidh have cut valleys in Tertiary basalt 
and the position of the interglacial beds and 
overlying lava flows as shown on Lindal’s map 
(1939, p. 262, fig. 1) indicates that the valley 
in which these strata were deposited was only 
about 1800 metres wide, which is considerably 
narrower than the present valley. Lindal’s map 
also shows that near Laekjamot only a narrow 
strip of interglacial sediment is preserved in 
the present-day valley. This leads to the con- 
clusion that since the deposition of these 
interglacial strata considerakle erosion and in 
particular widening of the valley has taken 
place, 

The present geological situation in Vidhidalur 
therefore rather testifies for than against 
considerable erosion during the last glaciation, 
and the above arguments against the Quater- 
nary age of the “Grey Phase” lose their force. 

If we accept the validity of the above 
arguments against glaciation due to height but 
reject a Quaternary age for the indurated tills 
in the “Grey Phase”, the only alternative 
explanation is by a Tertiary glacial period. 
The possibility of a Tertiary glaciation cannot 
be entirely discounted as there is some 
evidence for a minor period of cold in Eocene 
times (Umbgrove, 1947, p. 261), but this would 
be difficult to reconcile with what evidence 
we have on the climate in the Brito-Arctic 
region in Eocene times. It is therefore con- 
cluded that the “Grey Phase” and its indurated 
tills belong to the Pleistocene epoch, i.e. they 
are of Early Quaternary age. In conclusion it 
may be stated that the notorious hardness of 
these tills does not in itself indicate a great 
age; the undoubtedly Quaternary moraines 
described by Lindal (1939, p. 264-5) are 
equally indurated; pebbles break rather than 
become loosened from the matrix. 


(c) General succession 


In the area west of Bärdhardalur a series 
of lava flows of predominantly black amyg- 
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daloidal basalt and a total thickness of at least 
2,700 metres is found. The younger parts may 
be of Miocene or perhaps even Early Pliocene 
age, though the main phase of the volcanic 
activity which produced the plateau basalt 
series in Iceland seems to have taken place 
in Eocene times. This series is unconformably 
overlain by a series of lava flows of a non- 
amygdaloidal, grey, doleritic type (the “Grey 
Phase”) of at least 100 metres thickness. This 
series contains indurated tills which date it 
as Early Quaternary. 

The total thickness exceeds 2,800 metres, the 
total number of flows exceeds 160. 


Il. STRATIGRAPHY OF THE REGION 
EAST OF BARDHARDALUR 


(a) Description and discussion of sections 


In all sections in this region dislocated lava 
{lows occur with, in general, a dip of 5° due 
east. They are grey and blue grey, oiten 
porous, porphyritic, practically never amyg- 
daloidal dolerites and basalts which weather 
with a grey to light grey colour. Intercalations 
of unsorted sedimentary beds and basalt globe 
breccias are common, These sedimentary beds 
consist of well-rounded and subangular 
boulders in a finegrained or dense matrix of 
extreme hardness. They are unstratified and 
unsorted and of till-ike appearance. The 
following charcteristics were observed which 
establish their glacial origin (for the localities 
er, a, LE 


(1) Steinbogi (6537’NL, 1730WL.): 
polished and striated boulders. 
(2) , Austurgil  (65°37’N.L, 17°18W.L.): 


striated boulders. 

(3) Kvigindisdalur (65°43’N.L., 17°26’W.L.): 
striated boulders, basalt globe breccia. 

(4) Kinnarfell (western slope, 65°48’N.L., 
17°34’W.L.): overlain by a basalt globe brecceia. 

(5) Audhnir (65°43’N.L., 17°14’W.L.): pol- 
ished and striated boulders. 

(6) Near Lijötsstadhir (65°41’N.L., 17°13’ 
W.L.) at several localities: polished and 
striated boulders, polished and striated floors. 


Similar series of lava flows but without 
intercalations of sedimentary beds or with 
unsorted sedimentary beds of which the 
glacial origin could not be proved occur at 
Spönastokkur, Vidhagil, Ingjaldsstadhir, 
Laxärgljüfur and on both sides of Laxärdalur. 
It may be mentioned that in each section listed 
above, definite evidence of the glacial origin 
of an unsorted sedimentary bed was never 
found in more than one bed. 


An interesting series of sections occurs on 
the western side of Reykjadalur near Einars- 
stadhir (65°44’N.L., 17°24’W.L., cf. fig. 1). A 
sedimentary series of approximately 40 metres 
thickness is exposed which over a horizontal 
distance of 6 kilometres from south to north 
grades from a terminal moraine (boulders up 
to 100 em. diameter) into fluvioglacial deposits 
(stratified sandstone and conglomerates). It is 
covered by a grey, porphyritic and columnar 
lava flow and the series is faulted 300 metres 
north of Höskuldsstadhir where it dips 5° 
due east. 

At Ingjaldsstadhir (65°41’N.L., 17°30’W.L., 
cf. fig. 1) a similar sedimentary bed is found 
between lava flows. At least five dykes cut 
through this series and at least four of them 
are not the feeders of the exposed dislocated 
flows. Considerable erosion must have occurred 
to produce this situation. 

Some other sections of interest are found 
on the eastern side of Laxärdalur. At 
Kasthvammur (65°45’N.L., 17°15’W.L., cf. fig. 
1) tuffs, tuff breccias, pillow lavas and basalt 
globe breccias of a total thickness exceeding 
100 metres are exposed. Similar deposits occur 
in Geitafell and the Presthvammsfell, 4 and 7 
kilometres to the north respectively, as well 
as 150 metres south-east of the upper end of 
the Laxärgljüfur canyon. These deposits are 
typical of the Quaternary Palagonite For- 
mation, which is known to be present in the 
country east of Laxärdalur (Thoroddsen, 
1905—6; Rittmann, 1938), The plateau basalt 
series of Laxärgljüfur (65°49’N.L., 17°19’W.L.) 
dips 6° south-east and disappears underneath 
the tuffs etc. The plateau basalts east of 
Bärdhardalur must therefore be older than 
the Palagonite Formation. 

The maximum thickness of this series of 
plateau basalts east of Bärdhardalur is exposed 
in Kinnarfell (cf. fig. 1) where it reaches 
nearly 200 metres thickness. 


(b) The age of the plateau basalts east of 
Bardhardalur 


The similarity in appearance between the 
plateau basalts east of Bärdhardalur and the 
“Grey Phase” is striking; moreover, both 
possess intercalations of indurated tills. Both 
are older than the tectonic movements which 
were responsible for the Bärdhardalur fault 
zone and the other NS faults to the east. The 
plateau basalts east of Bärdhardulur are older 
than the Palagonite Formation and have been 
cut by dykes. The conclusion seems therefore 
Justified that they are of the same age. The 
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maximum observed thickness of 200 metres 
for the series east of Bärdhardalur and that of 
at least 100 metres for the “Grey Phase” are 
not inconsistent with this correlation. 


(ce) The postglacial lava flows 


In Bärdhardalur, in Laxärdalur and north 
of the latter, in Adhaldalur postglacial lava 
flows occur. They have until recently been 
considered as erupted from fissures along the 
valleys, but Dr. S&. Thorarinsson has now 
proved that they are not the result of local 
linear eruptions, but have come from sources 
far to the south, The postglacial lava flow of 
Laxärdalur and Adhaldalur consists in fact 
of two flows, the older one from the Ketildyngja 
shield volcano, the younger one from the 
Threngslaborgir-Lüdentsborgir crater rowSs 
(Thorarinsson, 1951). The Bärdhardalur lava 
comes from Ödädhahraun (Dr. S. Thorarinsson, 
personal communication). 


IV. "TECTONICS 


(a) The Bardhardarlur fault zone 


The river Skjälfandafljöt (flowing from 
south to north at approximately 17°30’W.L.) 
passes through the valleys Bärdhardalur and 
Kaldakinn. It separates the deeply dissected 
plateau on its western side from the hilly 
country to the east. This marked geographical 
boundary (illustrated in plate 2) is due to a 
fault zone along which the eastern block has 
been thrown down. Traverses across this fault 
zone were made at Skessuskälarfjall, Finn- 
stadhadalur-Kinnarfell and Störuvellir (cf. 
fig. 1). These profiles are shown in fig. 3. In 
the Skessuskälarfjall profile the total throw 
is at least 700 metres. In the Finnstadhadalur- 
Kinnarfell profile the total throw is very 
small and the difference in height of the “Grey 
Phase” in the extreme western and eastern 
sides of this profile is mainly brought about 
by a fairly uniform eastward dip. In the 
Störuvellir profile the total throw is of the 
order of 100 metres, The throw therefore 
decreases towards the south. On the topogra- 
phical map (1:250,000, sheets 4 and 5) it is 
seen that 30 km south of Störuvellir the valley 
changes to aNE-SW direction, in accordance 
with the prevalent direction in the topography, 
and disappears after another 30 km. In a 
northern direction the fault zone can be traced 
under the sea as far as 68° N.L., i.e. over 220 
kilometres ‘from the coast 1904, 
plate 24), 

The first two sections have been schemati- 
cally drawn by Lindal (1942, figs. 2 and 3) 


(Nansen, 


and the conception shown here is essentially 
the same as his. The second and third have 
been schematically drawn by Iwan (1938, figs. 
11 and 12), but Iwan shows only one major 
fault in both sections, whereas probably more 
faults occur than are shown in our figures. 

It will be seen from fig. 3 that the 
Bärdhardalur fault zone dislocates the “Grey 
Phase” and consequently the movements must 
be of Quaternary age. Large tectonic move- 
ments of comparatively young age are by 
no means uncommon in Iceland. Nielsen (1933) 
concluded that the principal faults now 
identifiable in southern Iceland must have 
originated in Late Quaternary and postglacial 
times. This comprises faults of a throw ex- 
ceeding 300-400 metres. Bernauer (1943) 
studied the Icelandie gjär (plural of gja = 
cerevice) which occur in the median zone. They 
have not been filled with loose material and 
must therefore be of postglacial age. Their 
formation continues probably right up to the 
present. 


(b) Other faults 


The faults discussed below 
fig. 4. 

Eyjafjördhur (18°6’W.L.) probably follows 
a fault (fault zone), as different attitudes 
occur on opposite sides of this fjord. Einarsson 
(1942) deduced the presence of one or more 
faults from calculations based on the heisht 
and the attitude of the “Grey Phase” on both 
sides of the northernmost part of the fjord, 
outside the area shown in fig. 1. 

Fnjöskadalur (17°54’W.L.) is the site of a 
fault as different attitudes occur on opposite 
sides of this valley. The eastern block has 
probably been thrown down as on the 
northern side of Dalsmynni, at Austurfjall and 
Thverärfjall, (65°53’N.L., 17°56’W.L.) the dip 
changes (from west to east) from 10° to 35° 
east. Possibly some faulting took place along 
Eyjafjördhur and Fnjöskadalur before the 
“Grey Phase” was formed. 

Reykjadalur (17°24’W.L.) is probably the 
site of a fault as a number of hot springs 
occur along this valley. It is well known (cf. 
Einarsson, 1942) that hot springs are as a rule 
situated on faults and this association is well 
demonstrated by Laxärdalur and its hot 
springs where the presence of faults can 
actually be proved. The presence of hot springs 
along Reykjadalur therefore points to the 
presence of a fault. The western block is 
probably downthrown, this for the following 
reason. The dip of the strata east of Bärdhar- 


are shown in 


dalur is as a rule 5° due east and as there 
is no evidence that the Early Quarternary 
series of plateau basalts here exceeds 200 
netres in thickness, downthrown western 
klocks are the most likely to occur. 

Along Seljadalur (17°24’W.L.) and its 
southern extension a fault occurs which can 
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metres in each case. Thorarinsson (1951, pp. 
17—9) has reported the presence of an 
indurated till at Hölkot and suggests that 
it is younger than the till occurring in 
Laxärgljüfur. The present author would 
suggest that it is the same till, as it is also 
found in two sections opposite Ljötsstadhir, 


DOWN DOWN DOWN 


faults and faults zones 


Fig. 4 — Sketch-map showing the position of faults in the area between Akureyri and Myvatn. 
The figures indicate the following faults and fault zones: 

1. Bärdhardalur fault zone. 2. Eyjafjördhur fault or fault zone. 3. Fnjöskadalur fault. 4. Reykjadalur 
fault. 5. Seljadalur fault. 6. Laxärdalur faults. 7. Dalsmynni fault. 8. Midhvikurskardh fault. 9. 
Gönguskardh fault. 10. Finnstadhadalur fault. 11. Ljösavatnsskardh fault. 12. Possible extension of 
the Ljösavatnsskardh fault across Thörisstadhaskardh. 


be detected on aerial photographs® as it sepa- 
rates areas of apparently different dip. 
Laxärdalur (17°16’W.L.) is the site of a 
number of faults. At all these faults the 
northern and western blocks are downthrown, 
the throw being of the order of some tens of 


6 Aerial photographs covering part of the area 
were supplied by the Joint Air Photo Intelligence 
Board, Air Ministry, Whitehall, London, S.W.l. 


at Hölar, Varastadhir, Ljötsstadhir and at 
Audhnir, that is, over a distance of 20 kilo- 
metres on both sides of the valley. This 
situation is best explained by the assumption 
of a number of faults being present; the 
topography indicates the same solution. 

A number of NW--SE faults are also 
present, as is best demonstrated by the drainage 
pattern shown on the topographical maps. For 
this reason Dalsmynni, Midhvikurskardh, 
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Gönguskardh, Finnstadhadalur and Ljösa- 
vatnsskardh (fig. 4) are considered as the sites 
of faults. A comparison of the two sides of 
Ljösavatnsskardh (this remarkable valley is 
shown on Plate 2) shows that there has been 
little movement of the two blocks relative to 
each other in a vertical direction. 

(ce) Age of the faulting 

The movements which gave rise to the 
Bärdhardalur fault zone are of a later date 
than the “Grey Phase” and are consequently 
of Quaternary age. The same is true for the 
faults in Ljösavatnsskardh, Finnstadhadalur, 
and Gönguskardh and for the faults east of 
Bärdhardalur. There is no evidence as to the 
age of the faults in Eyjafjördhur, Fnjöskadalur 
and Dalsmynni. They may well be partly of 
pre-Quaternary age. 

It may be remarked that the Early Pliocene 
movements which caused the Tjörnes area to 
subside below sea level, left the area west of 
Bärdhardalur above sea level. Apparently the 
movements of the various blocks were in the 
same general sense as the later (Quarternary) 
movements along the Bärdhardalur fault zone. 

(d) Dykes 

Al observed dykes were found to cut 
through the entire exposed series. At Finn- 
stadhadalur, Störuvellir, Laxärgljüfur, Stein- 
bogi and Ingjaldsstadhir dykes cut through 
lava flows and sediments which are considered 
as Early Quaternary; so at least several dykes 
are of Quaternary age. The predominıant 
direction of the dykes is north and south, a 
few show a NW--SE direction. Only 25 dy.ses 
in all were observed. 


V. GEOLOGOCAL HISTORY AND 
RELATION TO OTHER AREAS 


(a) Geological history 


The succession of geological events in the 
area between Akureyri and Myvatn is sug- 
gested to have been as follows. From Eocene 
until Miocene and perhaps even until Early 
Pliocene times plateau basalts of a predomi- 
nantly black dense type piled up. Interruptions 
in the volcanic activity occurred, as is shown 
by interbasaltic sedimentary beds with lignite. 
This was followed by slight tectonie dislo- 
cations which, in the area under discussion, 
caused some tilting and probably faulting 
along the sites of the present-day valleys 
Eyjafjördhur and Fnjöskadalur, At the same 
time tectonic movements occurred in Tjörnes 
peninsula where the Tertiary plateau basalts 
sank below sea level. In Pliocene times, 


therefore, erosion took place in our area and 
deposition of marine sediments in Tjörnes. 
In Early Quaternary times the “Grey Phase” 
of the plateau basalts were formed, partly 
under glacial conditions. Subsequently large- 
scale faulting (Bärdhardalur fault zone etc.) 
and erosion occurred, the latter giving rise (in 
combination with the former) to valleys like 
Ljösavatnsskardh ete. and (possibly only 
partly) to valleys like Fnjöskadalur etc. 

We have mentioned (section II b (i)) that 
Iceland may have been a low-lying volcanic 
plateau in Tertiary times. As signs of dissection 
are also absent in the Early Quaternary 
“Grey Phase”, the same may have been true 
in Early Quaternary times. The mountains of 
northern Iceland possibly only reached their 
present height during the Quaternary tectonic 
disturbances. 

Some details of the Quaternary history of 
the area may now be considered. At some 
time during the retreat of the inland ice of 
the last glacial period (at its height it covered 
the entire area) a meltwater lake formed in 
the northern part of Fnjöskadalur (fig 5). A 
clearly marked shoreline is visible on both 
sides of Fnjöskadalur at 220 metres above 
sea level between Häls and Dalsmynni (cf. 
fig. 1). These shore lines disappear in 
Dalsmynni, in Fnjöskadalur south-west of 
Häls and in Ljösavatnsskardh. Ljösavatns- 
skardh and Fnjöskadalur south-west of Häls 
were blocked by glaciers as the terminal 
moraines show. Dalsmynni must have .been 
blocked by dead ice, so forcing the melt water 
to overflow near Almannakambur where it 
cut a canyon. The height of the valley barrier 
at Almannakambur is about 220 metres above 
sea level; which agrees with the height of the 
shore line. At present, Fnjöskadalur drains 
through Dalsmynni. 

From gravity data there is reason to believe 
that the thickness of the drift in Ljösavatns- 
skardh is considerable and varies between 
approximately 85 and 180 metres. Locally the 
floor of the valley reaches below sea level 
(Hospers, 1952). In Ljösavatnsskardh a post- 
glacial landslide has occurred which has 
brought down part of Störadalsfjall (cf. fig. 1) 
into the valley, south-west of Ljösavatn. 

A last point to be considered is the occeur- 
rence of remnants of a “plateau” between 
Skagafjördhur and Skjälfandi (cf. Topo- 
graphical map of Iceland, 1: 250,000, sheet 4). 
Hawkes (1938) interpreted it as the result of 
subaerial or marine erosion followed by 
elevation: the surface is considered by him to 
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be not parallel to the dip of the flows and 
faults do not step it. It must therefore be post- 
tectonic and this makes a Quaternary age of 
the “Grey Phase”, the tectonice movements 
and the topography unacceptable. However, 
Einarsson (1942, p. 10, 1946) considers the 
plateau as the original surface of the “Grey 
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Fig. 5 — Sketch-map of the northern -part of Fnjoskadalur, showing the extent of 
meltwater lake. Ljösavatnsskardh, Fnjöskadalur south-west of Häls and Dalsmynni 
by ice. The meltwater overflowed at Almannakambur. The present height of the 


220 metres above sea level. 


Phase”, but holds that the latter is of Tertiary 
age. The present author considers the “Grey 
Phase” as of Quaternary age, but takes the 
same view as Einarsson of the nature of the 
plateau, for the following reasons. A study of 
the topographical map shows that the mountains 
between Bärdhardalur and Fnjöskadalur form 
an integral part of this ”plateau“. In these 
mountains it is seen that their flat but not 
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horizontal top surfaces are formed by the top 
surface of the “Grey Phase”, This is particu- 
larly clear in bothe sides of Ljösavatnsskardh, 
in Finnstadhadalur and Gönguskardh, as well 
as in the eastern side of Fnjöskadalur. The 
mountains west of Eyjafjördhur also show flat 
top surfaces parallel to the plateau basalts 
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(e.g. Kerling, south-west of Akureyri and the 
mountains between Eyjafjördhur and Thor- 
valdsdalur). The two remmants of the 
“plateau” on the eastern and western side of 
Thorvaldsdalur (north-west of Akureyri) 
have average heights of 1,000 and 1,350 metres 
respectively. This situation is easily explained 
by a north and south fault of about 350 metres 
throw along Thorvaldsdalur. Similarly, in 
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the mountains between Eyjafjördhur and 
Gardhsärdalur (south-east of Akureyri) it is 
seen that the mountain Stadharbygdarfjall 
which is perfectly flat and has an average 
height of 1,025 metres, is separated by a step 
of about 100 metres from the mountain to the 
south of it (average height 1,140 metres). 
These plateau remmants are therefore con- 
sidered as remnants of the original surface of 
the “Grey Phase” and not as an erosion surface. 
It is consequently of Quaternary and also of 
pre-tectonic age. 


(b) Relation to other areas 

The geological situation in Snaefellsnes has 
been described (cf. section II b (ii)) in order 
to demonstrate the enormous erosion in 
Pleistocene times subsequent to the formation 
of the Early Quaternary series of lava flows, 
tuffs, tills and associated marine beds in that 
peninsula. The analogy between Snaefellsnes 
and northern central Iceland should neverthe- 
less not be pushed too far. Both series with 
intercalated tills are the oldest Pleistocene 
deposits in the two areas, but an exact cor- 
respondence in age of these two series, which 
are separated by a horizontal distance of 270 
kilometres, is not intended. 


The relation to Tjörnes peninsula (approxi- 
mately 25 kilometres north-east of Skes- 
suskälarfjall) where a thick Pliocene sedimen- 
tary series occurs, is also of importance. The 
sequence of events in Tjönes peninsula is only 
known in broad outlines. The Pliocene sedi- 
ments (thickness about 450 metres) on the 
west coast of Tjörnes rest on plateau basalts 
of the dense black (Tertiary) type. Bärdharson 
(1925, p. 16) and Hawkes (1939) hold that 
tilting and planation of the Tertiary plateau 
basalts must have preceded the deposition of 
the Pliocene sediments. A different interpre- 
tation is, however, indicated: where the contact 
is exposed it is seen that the plateau basalts 
and the sediments are parallel (at Kaldakvisl, 
cf. Bärdharson, 1925. p. 15). Farther to the 
south the plateau basalts are severely dislo- 
cated, but as severe tectonic dislocations have 
taken place after the deposition of the Pliocene 
sediments (at present they dip up to 12°) it is 
more natural to consider the two periods of 
strong dislocation as of the same age. This 
leads to the conception of comparatively gentle 
movements which caused the plateau basalts 
in Tjönes to subside below sea level, and which 
are thought to correspond to the slight tectonic 
disturbances of pre-“Grey Phase” age in the 
area between Akureyri and Myvatn. 


While erosion took place in the area west of 
Bärdhardalur, quiet sedimentation took place 
in Tjörnes in Pliocene times. (Pjeturss, 1910, 
p. 18; Peacock, 1925, p. 324). It is true that 
after the deposition of 450 metres of Pliocene 
sediment a series of lava flows of 100—150 
metres total thickness was deposited on top of 
it, but it is clear that these 450 metres of 
Pliocene sediment record a period of vol- 
canic quiescence. The sediments have grain 
sizes ranging from % to 1/64 mm (fine sand 
— medium silt) but coarser sediments are not 
uncommon. The grains are rounded or sub- 
angular, and well-assorted. The grains consist 
of glass, basalt or rounded fragments of feld- 
spar, olivine etc. These sediments are therefore 
not volcanic ashes and tuffs but common 
marine sediments. The Tjörnes area must have 
been an area of deposition free from inter- 
ruptions by volcanic activity. 


What happened in Tjörnes after the depo- 
sition of the Pliocene sediment is obscure, A 
series of lava flows of 100-150 metres thick- 
ness was formed and this series in turn covered 
by a sedimentary series of 150 metres thick- 
ness. The age of this deposit is given as 
Pliocene by Bärdharson (1925, p. 88 et seq.) 
but it may well be partly Pleistocene (cf. 
Äskelsson, 1941, p. 92). This series is again 
overlain by a basaltic lava flow. Plateau 
basalts with intercalated tills have also been 
reported from Tjörnes but their relation to 
the sediments is still unknown. It can be 
observed, however, that the Pliocene strata 
and the Plio-Pleistocene beds have been 
severely dislocated. It is therefore suggested 
that the post-“Grey Phase” tectonic move- 
ments along Bärdhardalur etc. correspond to 
the post-Pliocene tectonic movements in 
Tjörnes. 


VI. CONCLUSIONS 


l. Within the area between Akureyri and 
Myvatn a Tertiary plateau basalt series of at 
least 2,700 metres occurs, comprising at least 
150 flows. It is unconformably overlain by a 
series of distinctly different flows with inter- 
calated conglomerates. This series has a total 
thickness of at least 100 metres. 


2. These conglomerates are interpreted as 
indurated tills, The series of flows between 
which they occur (the “Grey Phase”) is con- 
sequently considered as of Early Quaternary 
age. 

3. The prineipal tectonie movements and at 
least part of the topography of this area in 


central northern Iceland are of post-"Grey 
Phase” and therefore of Quaternary age. 


4. The principal structural systems are 

(a) a system of NS faults, the most inter- 
esting of which is the Bärdhardalur fault zone 
with a total throw decreasing from 700 to 100 
metres from north to south. 

(b) a system of NW--SE faults. 


5. The present author finds himself in 
complete agreement with the ideas formerly 
expressed by the Icelandic geologist Dr Helgi 
Pjeturss. 
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THE ORIGINAL MEANING OF THE TERM MAASTRICHTIAN (DUMONT 1849) 


S. VAN DER HEIDE1 


ABSTRACT 


A renewed study of the literature concerning 
the original meaning of the term Maastrichtiän 
as used by Dumont in 1849 has led to the con- 
elusion that Dumont only considered the Maas- 
tricht Chalk and its equivalents as belonging to 
his Systeme Maestrichtien. Older beds were 
definitely not included. This means that the newer 
interpretations (e.g. Jeletzky, 1951) are incorrect 
and that the question of the use of the name 
Maastrichtian as a stage has to be reconsidered. 


The latest comprehensive study on the use 
of the name Maestrichtian ? is that by Jeletzky 
- (1951). It gives a very detailed survey of the 
subject, yet it is incomplete, because the author 
has based it only on the “definition” given by 
Dumont in 1849. He ignored the previous 
works of Dumont, nor did he consult the maps 
— which probably were not at his disposal — 
and he untortunately did not know the study 
by Mourlon (1878). So he could not form a 
correct idea of what was meant »y Dumont. 


As a matter of fact the “Rapport sur la carte 
geologique du Royaume” should not be con- 
sidered as an explanatory note to the geological 
map of Belgium. It was only a short report 
issued by Dumont on the occasion of his 
presentation of the map to the Academie. He 
had in fact the intention to produce a series 
of explanatory notes, saying (Dumont 1849, 
p. 373): “Une partie de ces decouvertes a dejä 
et& publiee, les autres seront rapportees avec 
le developpement qu’elles comportent, dans 
une suite de m&ömoires dont l’ensemble formera 
une description geologique complete de notre 
pays”. Dumont, however, died in 1857, only 48 
years old. He left behind a large quantity of 
notes and manuscripts which was .to have 
formed the basis of the explanatory notes to 
the geological map. Mourlon arranged this 
inheritance and published in 1878 the “M&moires 
sur les terrains cretac& et tertiaires, prepares 


1 Geologische Dienst (Netherlands Geological 
Survey), Haarlem. 

2 In accordance with Moore (1952, p. 369) that 
“stratigraphic names should employ the spelling 
of place names in the country of their origin 
rather than that of equivalent names in other 
languages”, it is proposed to write Maastrichtian 
instead of Maestrichtian. 


par feu Andre Dumont pour servir ä la des- 
cription de la carte geologique de la Belgique, 
tome I: Terrain Cretace”. Still we must 
emphasize that it is the maps that give the most 
decisive information about Dumont’s meaning. 
So Mourlon says in the introductory words: 
“Dumont semble, en effet, avoir arrete le 
dernier trait de ses cartes, apres avoir deja 
redige la plus grande partie de ses m&moires. 
Il y avait donc opportunite a etablir la relation 
existant entre ses descriptions et les deter- 
minations figurees sur les cartes qui sont l’ex- 
pression definitive de sa pensee”. 

The development of Dumont’s ideas is best 
found by first considering his main older work, 
the “Memoire sur la constitution geologique de 
la province de Liege” for which he was 
rewarded the prize of the Academie Royale 
in 1830 and which was published in 1832. In 
this paper he divides the Cretaceous of Limburg 
into: 

Calcaire de Maestricht 
Craie 

Greensand sup£erieur 
Gault 

Greensand inferieur. 


.Greensand inf£erieur, Gault and Greensand 
superieur represent mainly the Aachenian and 
the Hervian. The “Craie” is subdivided into: 


“Craie avec beaucoup de silex noirs 
dissemines” 
“Craie renfermant peu de silex”. 

It is mentioned in the neighbourhood of 
South-Limburg from Hallembaye and Leon 
“oüu la craie joint le calcaire de Maestricht.” 
At Hallembaye large exposures of Gulpen 
Chalk are found nowadays and at Lo&n (the 
modern name of Leon) lies indeed the boun- 
dary between Gulpen and Maastricht Chalk. 
In South-Limburg itself “Craie” is mentioned 
from Mesch, Noorbeek and Mheer, where as 
a matter of fact only Gulpen Chalk is present. 
The subdivision of the “Craie” indeed corres- 
ponds more or less with the subdivision of the 
Gulpen Chalk: “craie renfermant peu de silex” 
being almost equivalent to the Gulpen Chalk 
Cr 3 (compare Cr 3b: “Craie sans silex”) and 
“Craie avec beaucoup de silex noirs dissemines” 
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corresponding more or less with the Gulpen 
Chalk Cr 4. 

In the same paper the Calcaire de Maestricht 

is subdivided into: 
“Etage superieur avec peu de silex 
et beaucoup de fossiles” 
“Etage inferieur avec de nombreuses 
couches de silex” 
Certainly a large part of the section below 
the Horizon with Coprolites has been included 
here in the Calcaire de Maestricht (compare 
also the schematic section at the end of 
Dumont’s paper). 

In his report of 1849 Dumont changed the 
name Craie into Systeme Senonien and the 
name Calcaire de Maestricht into Systeme 
Maestrichtien. We have to consider the 
characteristics of these “Systemes” not only 
in the report, but also in the legend of the map 
to which the report belonged, but which did 
not appear in print until 1852 (according to 
Staring, 1860, pt. II, p. 306). In the report the 
Systeme Senonien is characterized as follows: 
“pour base un banc de craie glauconifere d’un 
metre environ d’epaisseur et pour masse 
principale une craie blanche terreuse, dont les 
parties superieures deviennent jaunätres, gros- 
sieres et renferment des silex”. In the legend 
it is denoted as: “craie glauconifere, craie sans 
silex, craie a silex noir, calcaire grossier & 
silex gris”, This same subdivision, still under 
a similar name: Etage Senonien, is found on 
the official geological map of Belgium, of 
which for instance the sheat Tongres-Herderen 
(nr. 107) appeared in 1903. It is evident that 
this Etage Senonien is equivalent to the Gulpen 
Chalk because it succeeds the Assise de Herve 
and it is overlain bij the Etage Maestrichtien 
which as base has a “Calcaire grenu tufface, 
avec grains noirs phosphates. Petits amas de 
Thecidea papillata et menus coprolithes ä la 
base”, evidently the Maastricht Chalk Ma. We 
can also compare the subdivision of Dumont’s 
Systeme Senonien with the subdivision of the 
Gulpen Chalk as given for instance by Jong- 
mans and Van Rummelen in 1938: 

Dumont 1852 Jongmans and v. Rummelen 
1938 
Craie blanche, grossiere, 
contenant parfois beaucoup 
de glauconie, Elle contient 
des silex bruns, grisätres et 
noirs,.etc. (Cr 4) 
Craie blanche sans glau- 
conie, contenant des couches 
fort regulieres de silex noirs 
NERZSR) 


calcaire grossier 
a silex gris 


craie a silex noir 


Craie graveleuse, composee 
de gravier menu, debris de 
fossiles et de quelques frag- 
ments de silex cimentes par 
la craie (Cr 37) 
Craie blanche sans 
(Er 3b) 

Craie glauconifere, de cou- 
leur verte par une abon- 
dance de glauconie (Cr 3a) 

With the exception of the Cr 37, the so-called 
horizon of Wahlwylre which has developed in 
a few places only (Wahlwylre and Gulpen- 
berg), the correspondence between the two 
subdivisions is quite clear. 

The Maastrichtian is characterized in the 
report as: “Le dernier systeme, dont le nom 
rappelle celui de la ville de Maestricht, oü 
il est depuis longtemps connu par les fossiles 
au’il contient, commence, dans quelques 
localites de la province de Limbourg, par de 
la glauconie sableuse ou du calcaire glau- 
conifere; il comprend le calcaire grossier 
exploite aux carrieres de Maestricht, celui de 
Folx-les-Caves et de Ciply, et correspond au 
calcaire pisolithique du bassin de Paris”. In 
the legend of Dumont’s map we find: “Calcaire 
poudingiforme ou glauconifere, calcaire gros- 
sier a silex, calcaire a polypiers”. Since it is 
clear that the Systeme Senonien of Dumont 
is the exact equivalent of the Gulpen Chalk, 
this seems to imply that Dumont’s subdivision 
of the Maestrichtian corresponds with: the 
horizon with coprolites (Ma), the big chalk 
series with flints (Mb and Mc), and the series 
with Bryozoa horizons (Md). There might, 
however, be some doubt as to the meaning 
of the “calcaire poudingiforme ou glauconifere”, 
but in this question the work of Mourlon gives 
the right information. He states (p. 360) that 
originally (note of 3 July 1849) Dumont 
actually considered part of the series below 
the horizon with coprolites as “partie inferieure 
du Calcaire de Maestricht”, though already on 
p. 320 Mourlon remarks: “On remarquera que 
l'auteur laisse gen&ralement subsister dans ses 
notes manuscrites l’expression de “calcaire de 
Maestricht” pour designer des couches qu’il 
a classees en dernier lieu dans la craie 
senonienne”. What Dumont actually means, 


craie sans silex silex 


craie 
glauconifere 


however, becomes definitely clear in his 
regional description (p. 334), where he speaks 
of a “calcaire... renfermant de petits 


corps ovoides de 1 ä 2 millimetres de long 
sur %2 de large, d’un brun fonc& ou clair, 
extremement luisants, translucides, irreguliere- 
ment dissemines (Sluse, Nederheim, Maes- 


tricht)” and continues: “Cette couche, qui 
forme la base du systeme maestrichtien....” 

Comparing the distribution of tne Systeme 
Senonien and the Systöme Maestrichtien on 
Dumont’s maps with the distribution of the 
Gulpen and the Maastricht Chalk on a more 
recent map (e.g. v. Rummelen 1938), we find 
a striking correspondence, though the recent 
map is more complete and shows more details. 

From all this it is quite clear that the 
Systeme Maestrichtien of Dumont (1849) is 
equivalent to the Maastricht Chalk. If we take 
into consideration that the Systeme Maes- 
trichtien owes its name to the city of Maas- 
tricht and that on Dumont’s first map (pre- 
sented to the Academie in 1849, but printed 
some years afterwards) the St. Pietersberg 
(Montagne St. Pierre) represents the only 
part of the Systeme Maestrichtien in the 
neighbourhood of Maastricht, it seems expedient 
‘ for us, according to the description and the 
map of Dumont, to consider the St. Pietersberg 
at Maastricht as the type-locality of the Maas- 
trichtian. 

It is not my intention to make any sug- 
gestion as to the further use of the term 
Maastrichtian. This question should be settled 
only in complete agreement between all 
workers on Upper Cretaceous problems. As a 
matter of fact there are various solutions. One 
of these might be a proposal to enlarge the 
Maastrichtian of Dumont to the Maastrichtian 
of Jeletzky as is done for instance in Belgium, 
where the Maastrichtian includes the Assise 
de Spiennes and the Tuffeau de Saint Sym- 
phorien. This, however, would meet with great 
difficulties in S. Limburg, because the cor- 
relation of these stages with the beds of 
the type-area is still quite uncertain. Moreover 
the correlations given by Jeletzky need to be 
revised: from field observations it is obvious 
that a hiatus between Maastricht and Kunrade 
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Chalk cannot exist, whatever the detailed 
correlation between these two formations may 
be (compare Kruit, 1949). The only conclusion 
at which we can arrive at the moment is that 
a detailed study of the stratigraphy and 
paleontology of the type-area of the Maas- 
trichtian is indispensable. 
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HET VIERDE INTERNATIONALE SEDIMENTOLOGEN-CONGRES, 
GÖTTINGEN 8-15 JULI 1954 


Het karakter van het vierde sedimentologische 
congres is in belangrijike mate afgeweken van 
dat van de voorafgaande congressen. Toen de 
Denen hadden moeten afzien van het organiseren 
van het vierde Congres in hun land en Correns 
bereid was gevonden dit in Göttingen te houden, 
kon men reeds een meer sediment-petrografische 
richting verwachten; in werkelijkheid bleek het 
accent zelfs in mineralogische richting te liggen. 
Typerend was ook, dat het Kwartair, dat bij 
vorige congressen op de voorgrond stond, thans 
weinig was vertegenwoordigd, de oudere afzet- 
tingen daarentegen des te meer. Hetzelfde geldt 
ook voor de excursies. 

Onder de deelnemers waren een 17-tal landen 
vertegenwoordigd; het aantal buitenlanders ba=- 
droeg iets minder dan de helft van het totale 
aantal en onder dezen vormden de Fransen 
verreweg de grootste delegatie het 25 deelnemers 
(volgens de deelnemerslijst; de werkelijkheid 
wijkt door afzegging en deelneming op het laatste 
ogenblik hier gewoonlijk enigszins van af); daar- 
na volgden de Belgen met 7 deelnemers; uit 
Nederland waren er slechts 3. Voor het eerst 
was er ook een afgevaardigde uit de U.S.S.R. 


Onder de congres-bijdragen over oudere afzet- 
tingen was er een aantal over rode semi-aride 
afzettingen, nl. die over de roodkleuring van het 
Rotliegende (Falke, Mainz), over de rode kleur 
in de Trias, van Bonte (Lille), die deze geheel 
wil verklaren door redepositie van permisch 
materiaal, over zout in de Trias door Ricour 
(Parijs), dat volgens hem diffuus zou zijn afgezet 
en eerst secundair zou zijn geconcentreerd, ten- 
slotte over secundaire veranderingen van zout- 
afzettingen nabij de oppervlakte (Bonte, Lille). 

Van de verdere bijdragen over sedimentologie 
van oudere afzettingen noemen we die van 
Brinckmann (Bonn), die uit richtingmetingen 
aan rolstenen en kris-kras gelaagdheid in het 
Devoon aantoonde, dat deze gericht zijn ten 
opzichte van de latere plooi-assen, die toen dus 
al embryonaal aanwezig zouden zijn; van 
Dangeard (Caen) over slumping in het Cambrium 
van Normandie, van Carozzi (Geneve), die een 
fraai voorbeeld gaf van oecologische en facies- 
analysis van een kalklaag uit de Jura. 


Onder de mineralogische bijdragen waren er 
verscheidene over kleimineralen, zoals die van 
Von Engelhardt over de methodiek van het on- 
derzoek van mengsels van kleimineralen, toepas- 
singen daarvan op Lias-kleien (Füchtbauer) en 
Posidonien-schalie (von Gaertner), verder die 
over veranderingen in kristalroosters van klei- 
mineralen door Bradley (U.S.A.). Verdere mine- 
ralogische mededelingen waren die van Pusto- 
walov (Moskou) over mineraal-nieuwvorming 
aan de hand van een omvangrijke Russische 
literatuur, van Wetzel (Kiel), eveneens over 
mineraalnieuwvormingen, verder die over zeolie- 
ten (Norin, Uppsala) en over mineralen in geoden 
(Lippmann, Göttingen); enige ook hadden betrek- 
king op nuttige delfstoffen, zoals de sedimentaire 
jjzerertsen uit Jura en Krijt van N.-Duitsland 
(Harder, Göttingen), over kiezelafzetting in 


fosfaten (Salvan, Rabat), over syngenetische 
koperertsen in Turkije (Schneiderhöhn). e 

Sediment-petrologie toegepast op regionale 
onderwerpen heeft gewoonlijk slechts plaatselijk 
belang; er waren op dit gebied bijdragen over de 
Shenandoah Valley (Miss Carroll), Spanje (Riba) 
en de vulkanen van Midden-Amerika (Hintz); 
enige verdere behoren tot de volgende groep. 

Evenals op de vorige congressen waren er weer 
een aantal mededelingen over sedimentatie aan 
kusten: van Franse zijde die van Vatan (Rueil) 
over verplaatsing van zware mineralen langs de 
Franse Atlantische kust, van Mlle. Fridman over 
het eiland Re, van Guilcher over estuaria in 
Bretagne; van Duitse zijde over sediment- 
transport aan de Oostzee (Brand, Bresseu, beiden 
uit Kiel) en over kruipsporen (Häntzschel, Ham- 
burg); van Nederlandse zijde over Suriname 
(Zonneveld). De diepzee-afzettingen waren ver- 
tegenwoordigd door &en bijdrage van Mellis 
(Stockholm) over kernen van de Albatros- 
expeditie, waarin grof materiaal gevonden is, ver- 
klaard door afglijdingen. 

Op het gebied van de fluviatiele sedimentologie 
vallen slechts mededelingen van Schwobthaler 
(Strasbourg) over de Var en van Tricart (Stras- 
bourg) over de delta van de Senegal-rivier te 
vermelden. 

Het Kwartair en de bodemkunde tenslotte ble- 
ven, zoals gezegd, op de achtergrond; we kunnen 
slechts noemen Guenther (Kiel) over methoden 
van loess-onderzoek, Ackermann (Göttingen) 
over solifluctie-afzettingen en Brückner (Goud- 
kust) over verwering en laterisatie. 


De excursies, waarvoor gedegen handleidingen 
met uitvoerige bijdragen ter beschikking stonden, 
waren overwegend gewijd aan mesozoische en 
palaeozoische afzettingen. Slechts een halve dag 
was beschikbaar voor het Kwartair, nl. de glaciale 
en interglaciale afzettingen langs de Oker onder 
leiding van Poser en K. Richter. Overigens waren 
de twee excursiedagen vöör het congres gewijd 
aan het mesozoische noordelijke Harzvoorland 
onder leiding van Dorn, met Braunschweig als 
middelpunt. Het karakter was echter vaker 
tektonisch dan sedimentologisch. Het belangrijkst 
waren hier de groeven in de kleiige bekken- 
faci&s van het Onder-krijt (Barr&mien, Aptien, 
Albien), met hun concretievorming, en als hoogte- 
punt de sedimentaire ijzerertsen van Salzgitter, 
afgezet in locale, tektonische Onder-krijt-bekkens 
uit een residu van ijzerconcreties uit de Jura. 

Keuper en Bontzandsteen waren het onderwerp 
van kleinere excursies van Göttingen uit. 


Na het congres was &en dag gewijd aan de 
zuidrand van de Harz, nl. aan de Zechstein met 
zijn dolomiet- en gipsgroeven, en aan de sedimen- 
tologie van enige Harzgesteenten zelf, zoals de 
„Kieselschiefer” (radiolarieten) en de „Tanner 
Grauwacke” met zijn fraaie graded bedding. De 
laatste dag werd een bezoek gebracht aan de 
kalimijnen van het Werra-gebied, die door hun 
ongestoorde gelaagdheid sedimentologisch repre- 
sentatiever en duidelijker zijn dan die in diapyren, 
en aan het Rotliegende (met zijn bijzondere facies 


de Cornberger zandsteen) en de Kupferschiefer 
in hetzelfde gebied. 

Door het bovengenoemde afwijkende karakter 
van dit congres is de werkingssfeer van de sedi- 
mentologische congressen thans op welkome wijze 
verruimd. Het verdient oi. dan ook overweging 
om bij volgende congressen de stof in te delen 
rondom een aantal centrale onderwerpen, opdat 
voortaan het gehele veld van de sedimentologie 
wordt bestreken en de bijdragen een minder in- 
cidenteel karakter krijgen. 


IN. dl I 
INTERNATIONALE STUDENTEN-UITWISSE- 
LING — Voor de zevende maal is verschenen 


het jaarverslag van „The International Associa- 
tion for the Exchange of Students for Technical 
Experience” (I.A.E.S.T.E.), dat duidelijk de groei 
van de studenten-uitwisseling laat zien: van 920 
in het eerste jaar (1948) is het aantal uitgewisselde 
studenten geleidelijk gestegen tot 4267 in 1954. 
Blz. 3 geeft een overzicht van de groei van de 
uitwisseling in de deelnemende landen, waarbij 
Nederland voor ontvangen studenten met 336 op 
de vierde plaats staat, en voor uitgezonden stu- 
denten op de vijfde plaats. 

Voor Nederland zijn de uitgezonden studenten 
op 4 na Delftse studenten. Door de meeste andere 
landen zijn ook studenten in de handelsweten- 
schappen en de landbouw, en studenten van 
middelbaar technische scholen uitgezonden. Da 
Nederlandse studenten in de handelswetenschap- 
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pen worden via de „Association Internationale des 
Etudiants en Sciences Economiques et Commer- 
ciales’ (A.ILE.S.E.C.) uitgewisseld. 

Het aantal deelnemende landen is van 9 in 1948 
gestegen tot 19 in 1954. In 1954 is Portugal toege- 
treden en voor 1955 hebben India en Turkije om 
toelating verzocht. 

Het aantal medewerkende bedrijven en over- 
heidsdiensten in Nederland in 1954 is met 26 ver- 
meerderd tot 140. 

Het verslag bevat de gebruikelijke tabellen 
over de uitwisseling, gespecificeerd naar landen 
en naar studierichting en een opsomming van de 
medewerkende onderwijsinstellingen en bedrijven 
en overheidsdiensten in de verschillende landen. 

De laatste pagina bevat de namen en adressen 
van de landeliike I.A.E.S.T.E.-comite’s. Voor 
Nederland is dit de Coördinatie Commissie 
Practsich Werken, Julianalaan 136 te Delft, die 
gaarne bereid is, verdere inlichtingen te ver- 
strekken. 


ERTSGEOLOGEN GEZOCHT — Via het Depar- 
tement van Buitenlandse Zaken werd bericht 
ontvangen dat enkele geologen worden gezocht 
met ervaring op het gebied van de ontginning 
van ertsen, om te werk te worden gesteld in 
Frans West-Afrika, Madagascar en Nieuw- 
Caledonie. Nadere inlichtingen verstrekt de 
secretaris van het genootschap, Mijnbouwstraat 
20, Delft. 


ERODICTIECITRERS VAN NEDERLANDSE DELFSTOEREN 


Maand- A 
B Juli Augustus September 
oil 1954 1954 1954 
1953 

NEDERLANDSE STEENKOLENMIJNEN 

Maandproductie kolen, in tonnen .......... 1 024 706 1 063 782 1 007 689 1 029 444 

Gem. productie per gewerkte dag, in tonnen 39 399 38 757 39 594 

Gem. prod. per 8-urige werkdag, in tonnen 

Totaal aantal verrichte diensten o.g. (p. mnd) 653 929 711643 659 556 683 409 

Netto productie industriebriketten, in tonnen 5 349 4 078 5223 6 405 

Netto productie eierbriketten, in tonnen .... 70 017 79 640 75 337 78 641 

Droduetie cokes, IN. Tonnen "...22..2.2..200 203 762 187 432 192 339 191 643 
‘ Productie kunstmest, in tonnen stikstof .... 11 296 11 935 12 352 11 772 

Productie electriciteit, in kWh .............. 121 537 060 120 147 062 117 567 010 118 806 378 

GOKESOVENEASTE east nee een 81 219 77.039 78 993 717 925 

GERELSLOTLA SE elle nd a eallete roter nenn 578 9 264 6271 10 349 

NEDERLANDSE AARDOLIE MAATSCHAPPIJ 

Productie van aardolie, in kg tonnen ........ 67 521 82 090 82 493 80 238 

KON. NEDERLANDSCHE ZOUTINDUSTRIE 

Productie van zout, in tonnen .............. 39 055 44 529 50 949 49 491 
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cmdat men die volgens de schrijver niet kan be- 
grijpen, zonder de micro-evolutie te bestuderen 
(een onderwerp, waar wij langzamerhand al 
iets van beginnen te begrijpen), zijn er terecht 
twee inleidende hoofdstukken, waarin de facto- 
ren worden besproken, die bij het ontstaan van 
rassen, varieteiten en soorten in het geding zijn. 
Dan volgen enkele hoofdstukken over toeval en 
gerichtheid en over het absolute iempo van de 
evolutie, waarna de schrijver in het lange, zesde 
hoofdstuk tot de kern van het vraagstuk door- 
dringt. De verschillende problemen, die zich bij 
de kladogenese („Stammverzweigung”) voordoen, 
worden uitvoerig met voorbeelden besproken: 
explosieve ontwikkeling, specialisatie, ontstaan 
en ontwikkeling van nieuwe organen en nieuwe 
bouwtypen, etc. De schrijver komt tot de con- 
clusie, dat het ontstaan van hogere eenheden 
(macro-evolutie) volkomen bevredigend kan wor- 
den begrepen met gebruikmaking van dezelfde 
factoren, die ook de micro-evolutie leiden. Het 


dikwijls in het geding gebrachte tegenargument, 
dat de gehele organische ontwikkeling toch dui- 
delijk van lager naar hoger georganiseerde 
wezens gaat, wordt in hoofdstuk 7 uitvoerig be- 
sproken, terwijl de laatste hoofdstukken nog en- 
kele andere hiermee in verband staande proble- 
men behandelen. 

Hieruit bljkt al dat de schrijver allerminst 
eenzijdig is in zijn betoog, hoewel hij zijn eigen 
conclusies niet onder stoelen of banken steekt. 
Ik kan het boek niet anders beschouwen dan als 
een belangrijke aanwinst voor de evolutie- 
literatuur. Het staat op @en lijin met de beste 
uitgaven en herdrukken, die in Frankrijk, Enge- 
land en de Verenigde Staten gedurende de laatste 
tien jaar zijn verschenen. In menig opzicht vormt 
het zelfs een waardevol complement, omdat 
vooral in de angelsaksische landen de micro- 
evolutie thans in het middelpunt- van de belang- 
stelling staat. 

A. BE 
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PERSONALIA 


Nieuwe leden: 


STEVENS, N. B. H. — ’s-Gravenhage, Parsifal- 
straat 22. (g) 


Nizuwe adressen: 

AS, W.C. A. VAN — Gouda, van Bergen IJzen- 
doornpark 6. (bg) (M.V.D.) 

BOISSEVAIN, Dr. H. — Wassenaar, Klingelaan 
2). {g) (gk) 
BOOY, Dr. T. DE — Amsterdam, Amstel 57 (g) 
BOUMAN, R. J. (geol. drs.) — San Fransisco 23, 
Californi& U.S.A., 3108 Gourh Street. 
CORTS, m.i. Ir. C. W. — Tandjung (Kandangan), 
Kalimantan Selatan, Indonesi&. (m) (K) 

FADDEGON, Dr. J. M. — Loa Kulu, Samarinda 
Kalimantan Timur, Indonesie, c/o Oost 
Borneo Mi N.V. (g) 

GULDENAAR, P. M. — ’'s-Gravenhage, 2e Schuyt- 
straat 92. (bg) (L.G.V.) 

GONLAG, J. — Heusden b. Amersfoort, Molen- 
hoekje 1. (g) (ek) 

JANSEN, Th. M. — Delft, Oude Delft 60. (bg) 
(M.V.D.) 

KERSEN, J. F. VAN — Rotterdam, Graaf Floris- 
straat 124B. (bg) 

KNUTTEL, m.. Ir. D. J. — Kunrade (Gem. Voe- 


rendeel), „De Reuvecamp”, Heerlerweg 
206. (m) 
REYNST, B. A. — ’s-Gravenhage, Laan van 


Meerdervoort 473. (bg) (M.V.D.) 


ROMEIN, geol. drs. B. J. — Palaeozooloog b.d. 
Geol. Stichting, Afd. Geologisch Bureau 
voor de Mijnen, Heerlem, Apeldoornstraai 
41. (b) 

SCHUITEMARER, N. V., — Ede, Hotel Welge- 
legen, Stationsstraat 134. (bg) (M.V.D.) 
SKRIPNINCK, Dipl. Ing. N. — ’s-Gravenhage, 

Theresiastraat 7. (b) (K) 

TAVERNE, m.i. Ir. R. N. — Heerlen, Oliemolen- 
straat 3. (m) 

TICHLER, W. O. — ’s-Gravenhage, Palestrina- 
weg 38. (bg) (L.G.V.) 

VREEDENBERG, mi. Ir. E. W. — Balikpapan, 
Indonesi&, c/o N.V. B.P.M. (b) (K) 
WATERBOLK, Prof. Dr. H. T. — Groningen, 

Peizerweg 24. (g) (tijdelijk adres) 

WIT, Dr. R. DE — Calgary, Alberta, Canada, 
c/o Sohio Petr. Cys 107 Bamlett Building. 
(g) 

Mutaties: 

GHEYSELINCK, Dr. R. F. C. R. — Wassenaar, 
Storm van ’s-Gravenzandelaan 51. Van (g) 
naar (g) (gk) \ 

NOTA, geol. drs. D. J. G. — Wageningetl Dui- 
vendaal 3. Van (bg) naar (g) 

OYEN, geol. drs. F. H. VAN — ’s-Gravenhage, 
Emmakade 155. Van (bg) naar (g) 

Rectificaties: 

POMES, m.i. Ir. H. — Delft, Nieuwe Plantage 46. 
(b) K) (.p.v. Oude Plantage 46.) 


„Titan”’ ondersteuningsmateriaal in pijler met snelschaaf 


Mijnstempels, Kappen, Koppelstukken, 


Voorspanschoenen, Hulpstijlen, Losse voetplaten. 


DU CROO & BRAUNS - AMSTERDAM 


LAIECTALITE 


EEE EEG Iren 


H.R. SMITH N.V. 


KEIZERSGRACHT 520 - A'DAM - TEL.42012-41801 


Metaalgelijkrichtereenheden 


Agenle en verlegenwoordigster 


WESTINGHOUSE 


BRAKE AND SIGNAL COMP, LID. 


steeds 
gaarne 
tot uw 
dienst 


voor alle doeleinden 


Licentie voor Nederland, Indonesi& en Overzeese Rijksdelen 


Handelsafdeling van de Machinefabriek 


DEN HOLDER N.V. 


LEIDEN — POSTBUS 87 


Apparaten voor de chemische- en 
Olieindustrie 

Gespecialiseerd op meetflenzen en 
meetplaten, alsmede A.P.l. draden 
en “Unified” draden 


De "SYMONS PATENT ROD DECK 
SCREEN” is een klasseerzeef met groot 
nuttig effect. Het zeefoppervlak wordt ge- 
vormd door staven van verenstaal in plaats 
van het gebruikelijke zeefgaas of de geper- 
foreerde plaat. Bij zeer grote toevoer van 
nat of droog materiaal kan een buitenge- 
wone capaciteit worden bereikt. 


Door de lange levensduur van de stalen 
staven zijn de onderhoudskosten van het 
zeefvlak bijzonder laag, waardoor ook de 
zeefkosten per ton miniem zijn. 


SYMONS ZEVEN 


® FABRIKAAT VAN 


HEAD OFFICE: MILWAUKEE, 
WISCONSIN. U.S.A. 


NORDBERG 


MANUFACTURING COMPANY 


19 CURZON STREET, LONDON. W. 1. ENGLAND 


In Materiaal en Vormgeving hoogwaardige 
in matrijs gesmede smeedstukken 


Vooral voor mijnbouw, ruw en bewerkt 


Ook thermisch behandeld 


Gustav RÄSCHE nachr. 


; HAMMERWERKE 
PLETTENBERG i.W. 


Vertegenwoordiger voor Nederland: 


Verkoopkantoor voor Edel- en Blankstaal N.V. - Daalhuizerweg 6 - Veip (G) - gebouw Arnhorst 


ZWEEDSE KLOKPOMPEN 


MIJNGASVEILIG 
goedgekeurd door 
het Mijninstituut te 
Paturages 


Vervangen luchtgedreven 
mijnpompen. Door toepas- 
sing van electrisch gedreven 
mijngasveilige klokpompen 
vermindert het perslucht- 
verbruik voor het verpom- 
pen van water in de mijnen 
aanzienlijk. Een belangrijk 
voordeel voor de mijnen 
is, dat de klokpompen licht 
van gewicht zijn, zonder 
bezwaar droog of onder 
water kunren draaien, niet 
gesmeerd behoeven te 
worden en roestvrij zijn. 


FLYGTS 
POMPEN 


| 
GRÜDTHANDELSGEROUN. ROTTERDAM 


Weena 703 - 
> Telefoon 11.52.14 


SMEED- en CONSTRUCTIEWERK 


GROFSMEDERIJ 


{8 


- GIET: DRAAI- en KETTINGWERK __ 


Förderbandrollen 


in jeder Ausführung 


-APIN . MASCHINENFABRIK G.M.B.H. 
AGE u © WUPPERTAL teı.433s 


DELTA POMPEN 


= SPECIAALPOMPEN - SERIEPOMPEN . ‚VACUUMPOMPEN 


Pompenfabriek „DELTA” N.V. - Tel. 4247 - HENGELO (0) 


J. K. SMIT & ZONEN 


Opgericht 1888 
AMSTERDAM 


Sarphatistraat 66 
Telefoon 52641, 51948 = Telegr.: CARBONSMIT 


* 


Diamant voor alle 
industriele doeleinden 


DIAMANT-BOORKRONEN WINLOCOMOYTIEYEN 
ee 28 AUCHTCOMPRESSORS 
DIAMANT-WERKTUIGEN * 
voor slip. dR Naamloze Vennootschap 
afdraaidoeleinden W. a. HOEK’s 
a MACHINE- EN ZUURSTOFFABRIEK 


Postbus 78 - Schiedam 
 _ 


Maar. een 


bijzondere: 
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ij is Vooraf Gevormd! 


„Blue Strand Preformed Wire Rope” 
wordt geslagen uit draden, die vooraf 
in de spiraalvorm zijn gebracht, welke 
zii in de afgewerkte kabel zullen 
aannemen. Dit geeft groot voordeel 
boven normale kabels, daar de in- 
wendige spanningen ontbreken. De 
kabel met de blauwe streng is ge- 
makkelijkerte buigen. Bij doorhakken 
blijven de strengen bijeen, waardoor 
vastbinden overbodig is. De kabels 
gaan langer mee, zijn veiliger en ge- 
makkelijker in het gebruik. Draden, 
die na langdurig gebruik zijn gebro- 
ken, blijven op hun plaats. Minimaal 
gevaar bij behandeling. In de mijn- 
bouw, op olievelden, bij construclie- 
werken, overal waar zwaar werk 
wordt verricht, geeft men aan „Blue 
Strand Preformed” de voorkeur. 


PREFORMED WIRE ROPE 


PRODUCT VAN BRITISH ROPES LTD., 
DONCASTER, ENGELAND 
EXPORT SALES OFFICE, 52 HIGH HOLBORN, LONDON W.C.1 


ar 
Vertegenwoordigers: N.V. INGENIEURSBUREAU v/h J. M. 
C. VAN BORSELEN &. Co., 2e v.d. Boschstr. 2, 's-Gravenhage 


" BOCHUM 
Vert. Ing. Bur. „FERRUM”, Heerlen 


(8) KARL BRIEDEN & CO. 


N.V. MACHINEFABRIEK 


'FRANS SMULDERS 


el te] ZI FE V YES UTRECHT 


FRASMU 
SNELLOPENDE 


HYDRAULISCHE POMPEN 
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VOOR KOLEN EN COKES 
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METAALDRAADWEVERI) 
DINXPERLO - 


N.V. MACHINEFABRIEK EN IJZERGIETERI] 
„HOLLAND-BERGEN OP ZOOM” 
WIJDTES UIT ALLE VERWEEFBARE METALEN 


GEWEVEN GAAS 
VAN DE GROFSTE TOT DE FIINSTE MAAS- 
N.V, 
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gesch von afmeplingen 


Stof veroorzaakt veoegliidige siltoge van 
machines en motoren, brengt de gezondheid 


FATB het 609 van von 


j 
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wessraua LOBBE-SCHAAFPLOEG 


DE NIEUWE KOOLWINNINGS-, LAAD- EN 
TRANSPORT-MACHINE. MET EEN CAPA- 
CITEIT TOT 1000 TON PER DIENST VOOR 
LAGEN VAN 40 CM EN HOGER, BIJ EEN 
HELLING VAN 30° BENEDENWAARTS 
EN 16° OPWAARTS. 


GEWERKSCHAFT EISENHÜTTE 


WESTFALIA LÜNEN 


VERT. INGENIEURS-BUREAU „FERRUM” HEERLEN 


KÖLN-EHRENFELDER MASCHINENBAU-ANSTALT G.m.b.H. 
Köln-Ehrenfeld | | | 


Dieselmotor 14PS;n=1000U.p.M. Vert. N. V. 
Trommel 800 mm 8, 500 mmbreit Ingenieurs-Bureau 


FERRUM 


V=Im/sec. HEERLEN 


uwt sinds meer dan 60 jaar uitsluitend mijnbouwmachines 
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Tag um Tag versorgen ausgedehnte Rohrnetze 
gewaltige Anlagen mit Gos, Luft und Wasser. 
Unser Bemühen gilt einer ständigen Steigerung 
der in aller Welt bekannten und bewährten 


FERNDORF-STAHLROHRE 


Lieferbar für alle Zwecke von NW 200 mm an 
aufwärts bis zu den größten transportablen 
Durchmessern in Wanddicken von 5—12 mm 
roh, bituminiert, verzinkt. 


EISEN- U. METALLWERKE FERNDORF 
GEBR. BENDER FERNDORF/ WESTF. 


Transformatoren 


met luchtkoeling, drukvaste- 
mijngasveilige constructie 


Explosieveilige motoren 


gelast huis, geheel gesloten, 
met buitenkoeling, wentel- 
lagers,speciaal kortsluitanker 


Electrische 
vitrustingen 
voor 
mijnbedrijven 


N.V. ELECTRICITEITS MAATSCHAPPIJ AEG 
Frederiksplein 26 - Amsterdam-C. - Telefoon 45212 (6 liinen) 


Design and erection of 
electrical plants for: 


power houses 
sub-stations 

pumping plants 

large factories and 
buildings etc. 


we have now under construction for instance: 
H.T. and L.T. plants for 
the Wageningen settle- 
ment, Surinam 


w.v.breemen 


10 kV cell with air-blast switchgear 


Distribution panel for a > 
transmitting plant in Surinam 


supply of electrical 
machinery and apparatus 


cables and wires 
petrol and diesel-engine 
driven generator sets 
diesel engines 
pumps 
steel constructional work 


Regular suppliers to Landswatervoorziening 
and Dienst Openbare werken, Curagao and Aruba. 


N.V. GEBR. VAN SWAAY 


's:GRAVENHAGE (HOLLAND) - DJAKARTA - URABAJA - BANDUNG 


DRILLS 
and 
BITS 


for all kinds of drilling operation» 


More than 60 years experience in 


manufacturing and contract core drilling 


Svenska Diamantberghorrnings AB 


D.DRUKKER & Zn, N.V. 


WEESPERPLEIN 4 - AMSTERDAM . TELEFOON 53906-50369 


. "DIAMONDS 


ALLE CORRESPONDENTIE BETREFFENDE ADVERTENTIES, ABONNEMENTEN ED. 


AAN: G. A. TIESING, VOGELKERSSTRAAT 48, DEN HAAG. TEIEFOQMN 22441 Ad 


